Candida infection of the gastrointestinal (GI) tract is rare in the immunocompetent individual. In immunocompromised patients, it frequently involves the oesophagus, but extra-oesophageal involvement is uncommon. We report a case of primary and isolated gastroduodenal candidiasis. Upper GI endoscopy with biopsy of gastric mucosa was crucial for making the diagnosis. The patient showed transient improvement after therapy with fluconazole.
INTRODUCTION
Fungal infection of the stomach may be seen in patients with underlying malignancy, who have undergone surgery for peptic ulcer or are immunosuppressed, but is infrequent in immunocompetent individuals [1] . Gastric involvement usually occurs as a secondary infiltration of benign or malignant ulceration, being rarely described as a primary infection of the mucosa [2] . We report a case of primary gastroduodenal candidiasis in an elderly patient without underlying disease or receiving immunosuppressive treatment.
CASE DESCRIPTION
A 91-year-old woman presented to the emergency room (ER) with vomiting and fever. She had a history of dementia and dyslipidaemia. Her usual medication included an anti-dementia drug, an anti-depressive and a statin. There was no history of recent surgery or other medication usage including antibiotics and immunosuppressive drugs. On physical examination in the ER, the patient had hypotension, tachycardia and prostration with signs of poor peripheral perfusion. Initial laboratory investigations showed elevation of the white cell count with a raised neutrophilic count, renal dysfunction (urea 110 and serum creatinine 2.69 mg/dl), hypernatremia and elevation of transaminases.
Computed tomography (CT) of the abdomen showed marked dilation of the gastric cavity and duodenum which were filled with liquid and gas (Fig. 1) , with a transition to normal calibre in the third portion of the duodenum. A nasogastric tube was placed and revealed faecaloid content. The patient was evaluated by general surgery personnel, who suggested that CT alterations could be secondary to a proliferative lesion, but that surgery was not indicated due to the patient's overall condition. The patient was administered fluid therapy and prokinetic agents (metoclopramide and erythromycin) and was nil by mouth, as palliative measures. A high quantity of drainage (about 1,000-2,000 ml per day) through the nasogastric tube was maintained. Four days after hospital admission, the patient was clinically stabilized in order to perform an upper GI endoscopy, which revealed greyish-looking gastric and duodenal mucosa (Fig. 2) , without alterations of the oesophagus. Gastric peristalsis was not observed during endoscopy and the greyish-looking mucosa remained the same after gastric wash. Because of the greyish-looking mucosa and the age of the patient, ischaemic gastroduodenitis was suggested. This hypothesis was later excluded after CT angiography of the abdomen was performed, which indicated permeability of the vascular axes of the gastrointestinal tract. However, histological examination showed numerous fungi and non-branched and septate hyphae (Figs. 3 and  4) , which were microscopically compatible with Candida spp. (although microbiological examination was not performed to confirm this). Blood cultures were negative. The patient started parenteral nutrition and antifungal therapy with 400 mg intravenous fluconazole daily for 21 days. She showed gradual clinical improvement and within a few days the nasogastric drainage stopped. The patient was started on enteric nutrition and then oral feeding, with good tolerance. Upper GI endoscopy was repeated, but the gastric mucosa had the same greyish-looking appearance. A biopsy was not attempted because the gastric mucosa was too friable. After discontinuation of antifungal therapy, there was gradual clinical worsening, with vomiting and the need for nasogastric tube replacement, again with high drainage. The fluconazole was reintroduced, but the patient died. 
DISCUSSION
This case report describes an unusual primary fungal infection, very likely candidiasis, in a rare location of the gastrointestinal tract. Candida is normally present in small amounts in the normal human GI tract [3] . Fungal overgrowth and colonization of the GI tract is mostly seen in the oesophagus and oral cavity, being less frequent in the stomach and rare in the duodenum. In our patient, there was evidence of gastroduodenal involvement but no oesophageal involvement. The risk factors associated with fungal colonization of the gastric mucosa are old age, malnutrition, diabetes, trauma, burns, surgical operations, parenteral nutrition, intravascular or bladder catheterization, H2-blocker therapy, steroid therapy, immunosuppressive treatment and the use of wide-spectrum antibiotics [4] . Patients with three or more risk factors are considered to be vulnerable to infection, although there are some reports in the literature of gastric candidiasis in patients with one or even no risk factors. In 1976, Von Vitovec reported gastric candidiasis in two elderly patients with no associated underlying disease [5] . In 1979 Minoli et al. also reported two cases of primary and isolated gastroduodenal candidiasis without any underlying disease [6] . Our patient had only one of the risk factors cited above, namely old age. Similarly to the cases reported by Minoli et al., the fungal infection in our patient was primary in nature and confined to the gastric and duodenal compartments. GI endoscopy revealed no gastric peristalsis and no evidence of obstruction or suspicious lesions. Also, abdominal CT angiography showed no evidence of malignancy or suspicious lesions. Consequently, the authors believe that the gastric dilation was related to gastroparesis. There were no medication or other causes of gastroparesis in our patient and the gastroparesis only improved after antifungal therapy and not after prokinetic agents. Therefore, the authors assume the gastroparesis was due to the gastroduodenal fungal invasion. There is a lack of literature on this topic, but a retrospective study of gastric candidiasis in 26 patients described three types of candidiasis seen on endoscopy: the thrush type, the nodular form and the ulcerated form [7] . The thrush type presents as a white or greenish-white membrane of variable location and extension, which is spread over inflamed mucosa but readily removed. The nodular form presents as nodular projections a few millimetres high overlaid with highly inflamed mucosa and mainly located in the antrum. The ulcerated type has no particular endoscopic features to distinguish it from other types of peptic ulcer [5] . We assume that our patient had the thrush type. In most cases reported in the literature, patients were treated for 3 weeks (or less) with a variable antifungal drug, with good response and outcomes. To conclude, the authors believe that advanced age, the extended period of hospitalization and being bedridden were important factors in the unfavourable outcome in this patient. We would like to stress that all medical decisions were carefully considered and discussed with the medical team and the patient's family.
